Comparison of the complexed and free forms of rat liver arginyl-tRNA synthetase and origin of the free form.
Arginyl-tRNA synthetase is found in multiple molecular weight forms in extracts from a variety of mammalian tissues. The rat liver enzyme can be isolated either as a component of the synthetase complex (Mr greater than 10(6) or as a free protein (Mr = 60,000). However, based on activity measurements after sodium dodecyl sulfate-polyacrylamide gel electrophoresis, the molecular weight of the free form differs from its counterpart in the complex (Mr = 72,000). Both forms of arginyl-tRNA synthetase cross-react with an antibody directed against the complex, and both have similar catalytic properties. Thus, the two proteins have similar apparent Km values for arginine and ATP, the same pH optimum, are inhibited equally by elevated ionic strength and PPi, and they aminoacylate the same population of tRNA molecules. On the other hand, the free and complexed forms differ with respect to their apparent Km values for tRNA (free, 4 microM; complexed, 28 microM), their temperature sensitivity (complexed greater sensitivity), and their hydrophobicity (complexed more hydrophobic). Limited proteolysis of the synthetase complex with papain releases a low molecular weight form of arginyl-tRNA synthetase whose size, temperature sensitivity, and hydrophobicity are similar to that of the endogenous free form. Nevertheless, the usual 2:1 ratio of complexed-to-free form of rat liver arginyl-tRNA synthetase is not altered by a variety of homogenization or incubation conditions in the presence or absence of multiple protease inhibitors. In contrast to extracts of rat liver, rabbit liver extracts do not contain a free form of arginyl-tRNA synthetase. These results suggest that the complexed and free forms of arginyl-tRNA synthetase are probably the same gene product and that the free form in rat liver extracts is derived from the complexed form by a limited endogenous proteolysis that removes the portion of the protein required for anchoring it in the complex. The question of whether the free form is an artifact of isolation or whether it pre-exists in the cell is discussed.